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CHAPTER 1 
 
 
 
 
INTRODUCTION 
 
 
 
 
 As an introduction, this chapter presents the objectives and scopes of this 
project and background of this project. This chapter also gives outline of this thesis 
as well as summary of content for each chapter.  
 
 
 
 
1.1 Project Objectives  
 
 
 The main interest of this project is to study the characteristic one 
nanoelectronic device. Ballistic carbon nanotube field-effect transistor (CNFET) is 
chosen as one of nanoelectronic devices that have great potential to be the switching 
device for future.  The main objectives of this project are as follows:  
a) Understand the device characteristic, fundamental equation and mathematical 
model of CNFET. 
b) To attain and investigate the I-V characteristics of CNFET. 
 
 
The means through which the main objectives could be achieved are: 
a) To study the behaviour of carbon nanotube, the most important material that 
is used to build CNFET. 
b) Identify the most suitable structure of CNFET that can promote ballistic 
transport. 
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1.2 Scope of Project 
 
 
 The scope of this project is to carry out simulation study of carbon nanotube 
field-effect transistor using MATLAB program based on the mathematical model. 
The structure of MOSFET-like CNFET is used in this project because this structure 
has better performance than Schottky-barrier CNFET (SB-CNFET). The simulation 
result is then compared with MOSFET in order to measure the level of CNFET 
performance.  
 
 
 
 
1.3 Layout of Thesis 
 
 
 This thesis consists of six chapters beginning with this chapter. Chapter 1 
gives the objectives and scope of the project as well as the layout of thesis.  
 
 
 Chapter 2 presents an overview of nanoelectronic devices such as single 
electron transistors, resonant tunnelling diode and carbon nanotube field-effect 
transistor. This chapter also discussed the limiting factors that prevent improvement 
in MOSFET performance as its size is kept on shrinking.  
 
 
 Chapter 3 is dedicated to carbon nanotube, the material used as transistor 
channel in CNFET. This chapter discussed the background of carbon nanotube, its 
basic structure as well as its properties that make it very special material. Growth 
technique of this material is presented briefly to give an overview of how this 
material is produced.  
 
 
Chapter 4 deals with CNFET, the basis of research in this project. It starts with its 
structure, followed by simple explanation on its operation and finally the applications 
associated with this device.  
 
 
 3
 Chapter 5 presents the simulation result of this project. This result is then 
analysed through comparison with MOSFET and also factors that affects the 
performance of CNFET.  
 
 
 Finally, Chapter 6 gives conclusion for the whole project. This chapter also 
presents several recommendations for future work.  
 
 
 
 
